US010549712B2

a2 United States Patent (10) Patent No.: US 10,549,712 B2

Collazo Gomez et al. 45) Date of Patent: *Feb. 4, 2020
(54) METHOD OF FOLDING AN AIRBAG, (56) References Cited
AIRBAG, AIRBAG MODULE AND VEHICLE _
SAFETY SYSTEM U.S. PATENT DOCUMENTS
(71) Applicant: Dalphi Metal Espana S.A., Vigo (ES) 5,520,408 A % 5/1996 Niederman ........... B602I;02/;/2280:i}
| 5803,483 A *  9/1998 Lunt ......ccoev...... B6OR 21/237
(72) Inventors: Angel Collazo Gomez, Vigo (ES); 120/728 1
Ramon Bana Castro, Vigo (ES) 6,092,839 A *  7/2000 Nagano ................ BGOR 21/237
280/743.1
(73) Assignee: DALPHI METAL ESPANA S.A., Vigo 6,176,509 B1* 1/2001 Kawaguchi ........... B60R 21/237
(ES) 280/728.1
6,206,409 Bl 3/2001 Kato et al.
e
(*) Notice: Subject to any disclaimer, the term of this 0,280,866 Bl 2001 Satge v B602I;02/;/4233’I
patent is extended or adjusted under 35 6,299.202 B1* 10/2001 Okada ......ooooov....... BGOR 21/233
US.C. 154(b) by 0 d
S.C y U days. 280/732
This patent is subject to a terminal dis- 6,471,238 B2 * 10/2002 Ishikawa ........... B60R22810//2712685g
claimer. 6,547,279 Bl 4/2003 Amamori
6,945,557 B2*  9/2005 Takimoto .............. B6OR 21/206
(21) Appl. No.: 15/635,235 280/730.1
Continued
(22) Filed: Jun. 28, 2017 ( )
(65) Prior Publication Data Primary Examiner — Faye M Fleming

(74) Attorney, Agent, or Firm — Tarolli, Sundheim,

US 2018/0001864 Al Jan. 4, 2013 Covell & Tummino 1.1 P

(30) Foreign Application Priority Data
Jul. 1, 2016 (DE) .o, 10 2016 008 001 (57) ABSTRACT
A method of folding a driver airbag that has a front airbag
(51) Imt. CL I - : -
H yer connected at least in portions to a rear airbag layer
B6OR 21/237 (2006'0;‘) includes tlatly spreading the airbag onto a support surface so
B6OR 21/205 (2006'();‘) that the front airbag layer comes to rest on the rear airbag
B60R 21/26 (2011.01)

layer. Each of an upper airbag portion and a lower airbag

(52) US. Cl portion are zigzag folded multiple times in the direction of
CPC B60R 217237 (2013.01); B6OR 21/203 a transverse axis of the airbag. Each of a left-hand lateral

(2013.01); B6OR 21/26 (2013.01); BOOR airbag portion and a right-hand lateral airbag portion are

202172375 (2013.01) furled 1n the direction of a longitudinal axis of the airbag.
(58) Field of Classification Search

CPC e, B60R 21/237; B60R 21/203
See application file for complete search history. 16 Claims, 5 Drawing Sheets




US 10,549,712 B2

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS

7,445,239 B2* 11/2008 Okada ................... B60R 21/237
280/743.1

7,481,449 B2 1/2009 Ishiguro et al.
7,571,933 B2* 82009 Thomas ................ B60R 21/203
280/743.1
8,540,276 B2* 9/2013 Schneider ............. B60R 21/206
280/730.1
8,960,713 B2* 2/2015 Kim ........cccooeeeei, B60R 21/206
280/730.1
9,227,591 B2* 1/2016 Sano ..................... B60R 21/205
9,656,625 B2* 5/2017 Jung .........cooe B60R 21/206
2005/0134032 Al1* 6/2005 Downing .............. B60R 21/237
280/743.1
2018/0056923 Al* 3/2018 Kang .................. B60R 21/2338

* cited by examiner



U.S. Patent Feb. 4, 2020 Sheet 1 of 5 US 10,549,712 B2




US 10,549,712 B2

Sheet 2 of §

Feb. 4, 2020

U.S. Patent

Pt
A,
L,
)
rlt s

>
gy,
.ﬂﬁ%ﬁ‘
0 AR

% %
%h\h\nn._ﬁ,

1éh

bl .llull J AR BRI ) e o

~

7

7 %
\M\xﬁk&h

N



U.S. Patent Feb. 4, 2020 Sheet 3 of 5 US 10,549,712 B2

iyl £

76 78
T4 73 26 73 74 75

s :
..-........

. lll‘!!llll L1 L A A A AN
l‘."ll'ﬂ."'ﬂ.l llll."l."!llll .y ﬂ.ﬂ.ll ll’ll.‘.
L} ! L ll“!.l.l.l.l.l.l.l.
| i by
| ."""I. W nw A

o
e ) AR Y
) .'l:-'l.l.l.-l‘_
o :
N ih
: I‘l (LT L
]

N wL l|.-l|.l|.l.'
U W) )

L L L Nl LN AL N LN

s f §

N —

.
L& L L - -
AL R . ] A X
w g LI, .
L § L] L L
| _ggﬁﬂ‘ M : -
- S ]
n
r

n
iy v
r
g g -~ 2 "y o,
4 R o ] oy
- ¥ ' P "y
"o o r - oy
ik L - !
= -l . " R
. "
!.l‘ 1] J. . ' "l" .'!.
. "
l.." o : W0 r n H"u
nrag i J‘* PF- ~ ‘.'l. iy
| [ -~ -F n)
r L]
+ ] |}
3 y Find r 0 n
n " o " N " ]
L * »~
0 " - r

N
) ", W i' F .
N

) -
: i ldqg#ﬁﬁﬁh
u, A 4 a , =
" a .
"._ '-._-._ .l l.._ P i"" h y . p _.I-'- n
a q‘t‘t‘i‘l N-m- ..'.-l' L L T, N o af o ol - -...‘.‘!...-..-I'..t..!.-....-...-..‘.......-..-..‘ﬂ.........‘..ll‘l‘l‘l"‘l‘l‘t‘l‘l‘tl‘.‘ll

ﬁﬁ 19 8 515 5@

i

%

7

A
.

/ﬁrffﬁ
F

L
éf

A
o

7%
s
5ﬁ§§;;333

7

R

LML LY L1
111111111111111111111111111111111111111111111111111111

. o e e - e e e e ...-....
; '-...-.-.-......-. 1111111111111111111111111111111111111 | R R R R R R R B R R 1§
ata
L

-

!

.,
ot

)
§57
5

%

n
il L ‘.“ .
o o T L T U -y y
w tn tw S e "
wn e nn
lll!.!.lwtll‘lllll b, .
n
el
n
\
" ey
L)
w
"

HM““WF

{
e

[ B
M mmww B ity

o

A
ﬁ/
A, 1,

77,
G,

e
o
A
4,4%
2
%

A
7,
A

i

o



%\kﬁ

o/
o
h_..._..\.\._...__..vx.m.‘

¥

% 7

o A,

7
S
_ S e %
w0 Y . e e e B I e o o B o .__._._._.__..\\L_.__.\.“.‘n.._..\ e T s,
L U S o 7 Gy,
A Uit o G
e . o o R
. i) Z % 7 %
.ﬂ ; i G

US 10,549,712 B2

3

4 /! b -
n\t\ " .D\._._-L.H.......\.._..L._ ;...1
4 ol ..11....\_.,.1 ._-.l._-_ - L -i\'\
~N! ’ % o, "I \ﬁ..._._ ’ .
D % % " ; \\. 2l P T *% ._.hh..v.\ o
...\.._.__.._._h..__._.._._..________ ..___u _.___,__.._______"_ ..\-.\ o __.____..\____.‘_ ..r-. 5 .._..._._.\w._\ s.,w. ___ . “ ‘ w \mﬁhﬁ% s
g ' o d ) Y o " d I
2 iyl I VoS
__ o %% .w\m.\.u\\ “_, : ; b Y :
Ay - 1, P - 1.. g . A \\ o ¢ )
S ..._._..,___1.._.1 k‘.\ ._-.1..__.._- ....m.._._ .__.ﬂ. .___" Nl ._-__._“._.1 m m _"_.___ ._._.ﬁ_\w . * o i e \__-n._w ._..1. “__ “_
} Ly _ 3 , g e il g e . . ’ e .
i ’ f ’ wh 2 5 At _ .
s ! m : % _“____.________“__ m H\uﬁ\ \_“-Jm.\ m“ ____.-... . m o \\“-uhu._.__.-\.m ey m g ___.___”__hh__\‘_m . \\\u_.ﬂuﬂu\uf“u 1_._-.._._.____“_. s ____u-...____._.___,._u___.\\n._-.. “__
Ll : A _.“ g o E it v ’ bt 2 Y el B A .
725 SO WU WO | TN §. B S S - 77 JO SR w0 | NS T 5. 15 WU WY -
i ! 0 4% w7 o 4 % ; 2, 4 A 7
= TR IS = e TR N
P . by “ v . - d '
14 18 4% 2% 2 7 4 it Be S gw %
; ¢
.“_.._.,__..._.1._._._._ " m_.___ m_ " .__u_..-_“_ 1%_. m m. m_w” mm ._...____.i..__. - ._“_.\..“\H..luh..__uh.h‘..h. o h.!!.\..l\n._-.-.\mﬂ\\'ﬂm\m. “__
A ooy % Y " ﬁ o u‘. u‘. o ..._._-..__._ ¥ o f tdemnn  mAECS A, \\-u 2 .
- A, A R R g b . &% ; o .....“ :
PRI s L %Y w4 toin A : _ 2
2 &h al ..__..__ #m.;.t\.lh-\h.h.i\m.-ﬁh..m“_ ﬂ ._.-h. -___.. _uu“_u._wp-_ 1““1“_. .m.-... mm -_“ L._““_...-._._-.t-ln\\..-__-.___ ..___.n__\._. .\\\ #ﬁ#ﬁt\\\\lhhm.ﬁ_ﬁh.lu __". m m. m...m_-“.-..“_\@m\u\‘ _“
LTS %, T A 5 ﬂn “u_.._ ) XL b N 4 ...hh._\x__“_._\.m_.\
: Y 44540 E L ., 7 L erriBhE
- SR L T A LT e
' %e5 o < i b e \\W\A._._
- L, 4 2192 AN v v B
.4 __m -_-1_..._._- ._“__.__.________.__-_._,___ m “ .n\m‘\-.ﬂ“ ..\_._ 3 u..u.n._-.__. ?uﬁ\\\\\\ihn.&ﬁnim. __.1 .1\
P TS i e 7 rmgla ”
o I oy A d F ’ Ty A i f
“__ ._._.._r.._..l.._._ﬁl..l.._...ﬁ._-.._-_.._[...l.._.. - h.h\lqi.tn\.\m\\ﬂrf ._-.\. B .-_r.ﬁi\- .ului.\h“._r _“_ “ 1._. L-.L-.L-.._“u m...ﬁ.._.__-..lu W
b / trtpy ey y t e, m\\ e Al T 7 = g
L m ey Y L B B A
/ g L P # ’ *
[ . “ h\_ .1-._u.._-.1-_ (] 4 ﬁ A . .\u._.”_._.._.._..l.-_
= : n 7 VAN N B R W R
Y 1 P, # 1_1 " ¥ -l.
Tty ’ : / “‘\\\ ! : * 5y #
rdag, o . -_-.. . ! d %
_____“_._ M&W}. o, 4 4 ..ﬁ.ﬂ i / : v o
Tl o P ” 4 o /
A R N - ; : T :
i H e ” / ﬁ L ‘
AN R 1Y ” / : “ : ;
R I : ’ ___ / % d
Gom £ g 15 “ / : ! : ;
i L i : ! g . Y s
! * il - # [ f . F
L aest i, gra ” H : “ Y 7
LG i i m ; b Y e, % /
; Y £d ap . r % Mt +
1 N AN . 7 / I : ,,
4 % & Tt TEA "t ‘ ] / ¢ { % r ;
A by N0 i / d 4n . /| .
4 L L HHH\& 7 L, / ‘% f : - ’ . :
: e, B Bl e 0t : ¥ : : e, } : :
1 tald " T, - L Wl aa ¢ 4 "’ A o ’] d ’
ooy M “ x : m_ ek } j
¢ i, s el ; S : v . s ’
i e, o 1 ot 4 . 4
. Lo , e iy, : ,,_. ; ;
' tay tum_.. d t ) ¢
] L ’ _!i.-_ .1.“.“»1.-_.__-. “. 1 1‘ 1& _-
s .._.-.n.u____ﬁu.h__..____.._. parae s e ettt . o ara e A nﬁh.h.h.h.h.h.h.hhi\\h\\...\..________ .__.._.1.._.._H ? \.wruﬁmuhﬂ-._.__“___ .H\i\.h.!\.... R TP .m__. sammerbrcorneoern—. .._“
gt AR o s at at gt gt ot T UF of oF g b o - xR e o BT Py ¥ T ¥ 2 e e

U.S. Patent



1&.-.[-..

gt of o af ar ot g gF o o e
- .-I...._._....I. ay
e

“-..I...IU._H__.._-_H..lul.\\\\\\\\.!\\n_l\\\\\\\\nﬂ.
-] : : g gy
— % f Gl it
I “ L A FR LY
- ; : m 7 .% i % # v .Wi
A 4 ,_-u..n e _.n._. T o
; o / e, f
9 4 PrIrY ; . “ s 5
: £ : Z ; / #
4 ; Sl 4 s ’ £ o
5 m “ L_“uﬁ..m h \ ..__w.u_ﬂ.._-.._-ul..l..lul.._-.LHI.._-.LHI.._-..I..I..I..I..\\M-_HI.\.\.\.._-.LHI.\.\.\.\b\u\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.ﬂuﬁL..“l_-_l.l g;\\“
A [ = .. ._.._. s f I .-_th i - -
‘...... “ m -.h .lll% -l.-nn -l.q .._- ...r.r 'ﬂ “ m..l..‘.@l..‘i.l‘.ll. \\.L.Ml\wl._\xfill_\luulthl. ﬂ E ulh
O m “ % ﬂ P L.__“‘_._ "t N _____._____ __m “ .11._-.1H1.\....\._.-.._-.1..__.__.. ___“__ .____.r.._n.__r ] ﬂ ﬂ
1 ﬁl.l.l.I.I.I.l.I.I.l.I.I.I.I.I.I.l.l.-l..-l.\..-l..-l..\_..\..-l..\_..-l..-l..ﬁ % _'ﬂ._..._l “ “. ___-m\t\ .Iﬂ. _-_‘.l " \h\l\xlhﬁ
) b o’
L P
S : A A A R R WA e .._\.

-
g -

s s il
#
o e e o b ¥
G s %
. ._.\.w\\ iy , =
- __nu.._u. A ..\.1.
._____,_d__n_._“q il h.._..u\\.u
: -
e n m N o Hrrta, | -
\%..\m._. H..ﬂ#.....w._. .mm. Cttrdd e, P
. - ..1! lv H ol - —.1 ) ™
) Ya e
7 : ; owreed 7 G,
¥ % % \a { / IR X
o 4 f L 4 5.
..\\u ﬁ -.__m“ . -“ l._ \ A T B B b i i e g - “ #’ “ .1..%“ “
-.\.\ 1&— 1- \. A 1 Fi ._..l.-_.._..._._.. oF LE R H __“._ o’ ﬂ__“._ o’
Ve G i e Z 7 ] 7 i 4 - AT 1
- B o L r
2 . ] | B . I, L
- & : f . e
- Y elfoorees 7 et ¥ . ” A Y 4 i
“nr. _ oo s % 4 ___ . bt sy, ‘ ¢ 4
& e % g i E : il J _ o i s et tihrees,, %% 30
% A ﬁ it / : P n et it g7 7 A, = L
\r, % Y : T 7 1R N e, i
* Ta, a i
t ﬁ.“r.-l. .._,-_.._ .1..:...1 r-_.pr % m. ..I-..llu..._ﬁ. \..ﬂrm m .._-\_. \.—1_.. .\.-ﬁ “ 1“ _“qt ..-...-..-_.._-i l..ﬁT.lm m
e b = Ty Y ' o C) i . . T o
A ., o s R ' A A, ” . £y
Qo % T 3 - iy 4 .“, -t
o " " iy : Y a 'y o 4 )
.1- s o . [/ - ol o 1
W i Wl B bl 7 W : 1 L 17 e
h “ ", .-_..i ...*.__. “q Ih-utu._._-.ln.. s L.._._..l._...._.._-.._._.._-i..__._._u “_...1_ “._.__ . “ 3 L-_m._-x._“.r wh S L -
" * Fpp - F 5 [w
. ™, .......__ :.____w i, - h_._._._._ .............hf.n “_.m\ __“_ m.. ._..._..._.__..._...__..._..._..._...H.._.\h.‘\ % m ﬁ.“...__.____,.__v._._._ﬂ
o ..._..- .l... _ ...-- . ' ’ o+ ]
S N ....__...r. . --“ r _-l._.t-_...l-_..l-_h .-mr-t‘ .__...-_t......_-.._— m “ ._“‘-. \.._-.__\.nm “
Y ..uwﬁ.% & 4% £ 7% et J H LA m
-1...+ .-.T.'.-. l_....fl_l. mﬂ %@\k h\ 1 ‘ .ﬂ.“‘. .l.ﬂ-‘.k...‘n‘l-‘. .-‘nm.‘ Jp— ] - ..-‘l.. ﬁ .I.‘. “ “
. \u\ - . e ._.ﬂ._. “._ _____.___1._ _.vim.._ m “_.._. “ .\\ ;.L.__.__ “
", ., m B & 4 K
P2 + *, . #ﬁ“. .“__.._ u.______ ___“ ___.____‘_._+_F m h\xh..\“ “
, e 4 / ahh S 4
x " . ~. ‘ L4 Pl
. * *, 5 o_ \\\ % | g ‘4
\.\.. l.l..l.l..”-.l.l.l.l.h lu.L..- -_“_“ 1.#. \\\ ﬂ .1_.41 “ x o1 ﬁ.ﬁ “ "u
7 o AN A
.k * L o t [
— v 7 %o e noseord L4 AN
i o, 7 ﬂ : 3% s 4 ' m ’ “ ) % : /
g ekl % D ; 4% % T Y
N \\\. o in- -.._-.._.L.-_._._...t-..l..ihh o L’ ﬂ i .m. : ! A “ ’ 4
— 7 g % et y % b AN
&L e 3 Y “; Y ) R TYRT
or P . K 4
A M % : A ¥ W, DR Y
- .u.. 7 % “ %% ’ % XX
s Y A ¥
- 2 m % 1 O o L T
4 Z ¢ %t s I}
. % 7 7 : By e :
.l‘..ﬂoi r \ -..-1. .“. _u- “ - ! __
e A ﬁ Z % "5 ; A
h..l-..‘. h.\\\ ‘.‘.‘ ﬂ .1.l ‘ E) J :
Qs % 7 ., “ ’ ; ay
__u..“r .-.....__._._.-.l.._._.._._.._-ﬂ 4 1.1.1..\-_ /
F Y g o
A i .
Yy, & f g
y tt.w _“_. ’ "
i Z% i
u___._._._._.._.__ﬁx_._.._._._..._._._. . \\ﬂ __._..._v ____“ .r._._.,.r
o ar AL i __m.._m -;.n..........u
. A g - ..T.l.l ...ll....\u.._
-%.i\.- hu_“_. Farea Al AT «
4 %
’ L A =
h ““.1 Y % m._.____.._._ T
% W A ,
% h FEY RN ¢ o
o 4 4 . 4 P
‘ ) 4 i " ’
: d . s X % ‘ o
: % % a4 S “% e * 4 AT -
m Y &.ﬁhﬁ\ﬁhi.\.h&\.\ __.__..1_“_.“.. AT TSI AT LI ol
u__. “ n__...___q“___..:_. .._._.._._.._._.._._.._._.._._.._._.._._.._._.._._.._._.._._.._._.._._.._._.._._.._._.._._.._._.._._.._u_"_._.._._.._._.._._.._._.._._.._._.._._.._._.._._.._._.._._.._._.._._.._._\h\\h\\h\\h\\h\\uﬁ.\; o
‘ i ; 4
f A m m
___ 2 ’
; R ___
/ et g oy
: / Gnet
s a il
: : 5%
f "
f ’
f .
A ’

"

N N N N N N NN NE NN NN NN NN NN NN NN NN N}

U.S. Patent

W



US 10,549,712 B2

1

METHOD OF FOLDING AN AIRBAG,
AIRBAG, AIRBAG MODULE AND VEHICLE
SAFETY SYSTEM

RELATED APPLICATION

This application claims priority from German Application
No. 10 2016 008 001.9, filed Jul. 1, 2016, the subject matter
of which 1s incorporated herein by reference 1n 1ts entirety.

BACKGROUND OF THE INVENTION

The mvention relates to a method of folding an airbag,
especially for a driver arrbag module, comprising a front
airbag layer which 1s connected at least 1n portions to a rear
airbag layer. Apart from that, the invention relates to a folded
airbag and an airbag module as well as a vehicle safety
system comprising said airbag.

Occupant restraint systems for automotive vehicles usu-
ally include airbag modules comprising an airbag which 1n
the case of impact 1s inflated so as to reduce the probability
of body parts of a vehicle occupant colliding with a vehicle
component. Some of these airbag modules are provided for
being fixed in the steering wheel of an automotive vehicle as
a dniver airbag module. Accordingly, the airbag 1s arranged
in a casing of the airbag module 1n a folded state, wherein
it 1s especially important that the folded airbag, 1.e. the
airbag package, occupies a minimum volume. It 1s further
important that in the case of release the airbag can deploy 1n
a split second. Hence the development of new folding
techniques of airbags aims at folding the airbag to an as
small size as possible so as to minimize the storage space
required while ensuring unhindered deployment of the air-
bag.

SUMMARY OF THE INVENTION

It 1s the object of the ivention to state a method alter-
native to known methods which enables an airbag to be
folded, especially an as small volume as possible of a folded
airbag to be produced. Furthermore, 1t 1s to be ensured by the
method that 1n a case of crash the airbag can freely deploy
and 1inflate, preferably in a directed manner. It 1s another
object of the invention to provide such folded airbag and an
airbag module as well as a vehicle safely system comprising
such folded airbag.

In accordance with the invention, this object 1s achuieved
with respect to the method of folding an airbag by the
subject matter of claim 1, with respect to the folded airbag
by claim 4 or 35, with respect to the airbag module by the
subject matter of claim 8 and with respect to the vehicle
safety system by the subject matter of claim 9.

The 1mvention 1s based on the 1dea to state a method of
folding an airbag which 1s designed especially for a driver
airbag module comprising a front airbag layer which 1s
connected at least 1n portions to a rear airbag layer, the
method comprising the following steps of:

a) tlatly spreading the airbag onto a support surface so that
the front airbag layer comes to rest on the rear airbag layer,

b) folding at least in portions, especially zigzag folding,
cach of an upper airbag portion and a lower airbag portion
in the direction of a transverse axis of the airbag,

¢) furling each of a left-hand lateral airbag portion and a
right-hand lateral airbag portion in the direction of a longi-
tudinal axis of the airbag.

The advantage of the method according to the invention
consists 1n the fact that a reproducible folding of an airbag
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2

can be achieved by method steps that are easy to carry out.
Moreover, the invention provides a method 1n which the
airbag can be folded into an especially small volume, as no
means such as compressed air have to be mtroduced to the
airbag. In addition, the method enables a directed inflating
behavior of the airbag to be obtained.

The front airbag layer is the layer of the airbag which 1n
the 1nflated state faces the vehicle occupant and especially
the driver. The rear airbag layer 1s the airbag layer of the
airbag which in the inflated state faces the vehicle compo-
nents, especially the mstrument panel.

The front airbag layer 1s connected, especially stitched
and/or welded, at least 1n portions to the rear airbag layer.

In step a) this arrangement of front and rear airbag layers
1s flatly spread on a support surface. For example a table or
a desk may serve as a support surface. The airbag 1s spread
on the support surface so that the front airbag layer comes
to rest on the rear airbag layer. The person folding the airbag
consequently looks onto the front airbag layer, whereas the
rear airbag layer rests on the support surface.

When spreading the airbag flatly onto a support surface,
care has to be taken that during folding no great forces are
applied to seams intended to tear in the inflated state.

In step b) there follows folding at least in portions,
especially zigzag folding, of each of an upper airbag portion
and a lower airbag portion in the direction of a transverse
axis of the airbag. The upper airbag portion 1s the upper
airbag portion which 1s visible 1n a top view onto the airbag.
The lower airbag portion 1s the lower segment of the airbag
visible 1n a top view onto the airbag. The transverse axis of
the airbag extends from the leit to the right 1n a top view, 1.¢.
when the airbag 1s viewed by the person folding the airbag.

In step c¢) two lateral airbag portions are furled in the
direction of a longitudinal axis of the airbag. The lateral
airbag portions preferably are the left-hand and the right
lateral airbag portions. In this context, too, it 1s applicable
that the left-hand lateral airbag portion and the right-hand
lateral airbag portion are resulting from a top view onto the
airbag, 1.e. when the airbag 1s viewed by a person folding the
same. The longitudinal axis of the airbag extends from the
top to the bottom 1in the described top view.

The longitudinal axis and the transverse axis are prefer-
ably arranged substantially perpendicularly to each other
and extend substantially normal to each other. By substan-
tially normal also deviations from a right angle of +/-10°,
especially of +/-5°, especially of +/-2° are to be understood
in this context.

In a top view onto the airbag, the longitudinal axis extends
through a 6 o’clock position and a 12 o’clock position of the
airbag.

The transverse axis preferably extends through a 3
o’clock position and a 9 o’clock position of the airbag.

The given 3, 6, 9 and 12 o’clock positions of the airbag
are defined with respect to the orientation of the airbag
typically mounted and inflated in the steering wheel and the
vehicle, respectively.

It 1s possible that at a/the 12 o’clock position of the airbag
and/or extending from the middle to a/the 12 o’clock posi-
tion of the aiwrbag a gas discharge device 1s formed. A gas
discharge device may consist of vents, as they are called. A
so called vent enables gas to escape from the airbag in the
inflated state. There are known, for example, so called
self-adaptive vents (SAV) and/or flap vents. The airbag
folded 1n accordance with the invention may comprise both
a self-adaptive vent and a flap vent. Moreover, 1t 1s possible
that the airbag comprises seams which tear when a particular
stress/load 1s applied.
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The airbag to be folded 1n accordance with the mvention
may further include a tether device, especially a restraint
and/or tether strap and/or a tether seam, wherein the tether
device, especially a restraint and/or a tether strap, 1s posi-
tioned so that it extends along the longitudinal axis or
substantially 1n parallel to the longitudinal axis. This pre-
vents strong twisting and/or kinking iside the airbag so that
the tether device can work properly also 1n the inflated state
of the airbag folded 1n accordance with the invention.

Prior to step a) an intlator and/or an airbag fixture may be
placed, preferably centrally, 1n a clearance formed by the
front airbag layer and the rear airbag layer. In other words,
the clearance constitutes the airbag interior. Therein, pret-
crably belfore the airbag 1s tlatly spread, an inflator prefer-
ably having a circular cross-section and/or the airbag fixture
have to be placed. The airbag fixture may be, for example,
a holder plate including fasteners, especially screws and/or
bolts, arranged thereon. Folding, especially zigzag folding,
of the upper and/or lower airbag portions as well as furling
of the two lateral airbag portions preferably 1s performed
such that the inflator and/or the airbag fixture are not
displaced. Of preference, the rear airbag layer includes
openings through which the fasteners of the airbag fixture
can be guided.

When placing the airbag fixture, especially the fasteners

of the airbag fixture, 1t 1s important to take care that they do
not impair a/the tether device during positioning inside the
airbag interior and inside the clearance, respectively.
It 1s further possible that an airbag sheath 1s provided. The
airbag sheath 1s arranged on the rear airbag layer, preferably
connected to the rear airbag layer. When carrying out the
method, the airbag sheath 1s located beneath the rear airbag
layer. The airbag sheath 1s preferably located between the
support surface and the rear airbag layer. Especially pre-
terred, the airbag sheath 1s not folded, 1.e. neither folded nor
turled, while the method of folding an airbag 1s i1mple-
mented. The airbag sheath preferably remains to lie flatly on
the support surface when implementing the method accord-
ing to the mvention.

Especially when carrying out step b), between the upper
airbag portion and the lower airbag portion a center strip
which 1s not laid, especially not folded, 1s formed which
extends especially on the transverse axis or 1n parallel to the
transverse axis. That 1s to say that especially 1n step b) such
non-laid, especially non-folded center strip 1s formed so that
the intlator and/or the airbag fixture, for example, need not
be displaced for folding the inflator.

Preferably 1n step b) for zigzag folding the lower and/or
the upper airbag portion, a first folding blade 1s aligned
substantially in parallel to the transverse axis and placed
substantially vertically onto the front airbag layer so that a
lateral edge of a/the center strip 1s formed, wherein subse-
quently the upper and/or the lower airbag portion, especially
a 12 o’clock position portion and/or a 6 o’clock position
portion of the airbag, 1s folded 1n the direction of the first
folding blade so that the front airbag layer 1s laid over the
first folding blade and at least one surface portion of the rear
airbag layer 1s aligned substantially perpendicularly to the
support surface.

The folding blade 1s considered to be such aid which 1s in
the form of a ruler. By means of the height of the folding
blade, 1.e. the blade height, the width of a fold will be
defined. Preferably the folding blade has such length that the
folding blade 1s longer than the width of the aiwrbag. The
width of the airbag 1s understood to be the extension along,
the transverse axis of the airbag.
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In a further method step which pertains to step b) prei-
erably a second folding blade 1s put against the surface
portion of the rear airbag layer and subsequently the upper
and/or the lower airbag portion 1s/are laid over the second
folding blade so that a first folding portion 1s formed
between the first folding blade and the second folding blade
and a first folding bend 1s formed over the second folding
blade and adjacent to the first folding bend a second folding
portion 1s formed.

The and/or-links stated in the subclaims are to be under-
stood to the eflect that the method steps indicated there may
be carried out for folding the upper airbag portion and for
folding the lower airbag portion. The method steps of the
subclaims consequently are carried out either with the lower
airbag portion or with the upper airbag portion. Preferably,
both the upper airbag portion and the lower airbag portion
are folded by the method steps according to the subclaims.
Preferably, first the upper airbag portion and subsequently
the lower airbag portion are folded. An order of proceeding
deviating herefrom 1s possible as well.

A folding bend 1s understood to be the connecting point
between two folding portions. Starting from the folding
bend, a fold opening 1s formed between two folding por-
tions. Such fold opening extends in the state of the method
step b) substantially perpendicularly to the support surface.
Hence, due to the zigzag folding, a concertina-like folding 1s
resulting which 1s formed to stand upright on the support
surface.

In another sub-step of step b) preferably a third folding
blade 1s put against the second folding portion and subse-
quently the upper and/or the lower airbag portion 1s/are
folded toward the third folding blade so that the front airbag
layer 1s laid over the third folding blade and at least one
surface portion of the rear airbag layer 1s aligned substan-
tially perpendicularly to the support surface and subse-
quently a fourth folding blade 1s put against the surface
portion of the rear airbag layer and after that the upper
and/or lower the airbag portion 1s/are laid over the fourth
tolding blade so that beneath the third folding blade a second
folding bend 1s formed and between the third folding blade
and the fourth folding blade a third folding portion 1s formed
and above the fourth folding blade a third folding bend 1is
formed and adjacent to the third folding bend a fourth
folding portion 1s formed.

Preferably, for carrying out the method step b) plural
folding blades are used. They may be inserted 1in holding
fixtures arranged on the side of the airbag so that the
individual folding blades need not be held by a person.
Alternatively and/or additionally 1t 1s imaginable that merely
two folding blades are used, with the previously used first
folding blade, for example, being used as the third folding
blade. The previously used second {folding blade, for
example, may be used as the fourth folding blade. For this
purpose, however, the already formed folding portions and/
or folding bends are required to be caught by means of clips
or similar holding fixtures. In other words, the third folding
blade may be a third folding blade to be used.

Preferably the steps for zigzag folding including at least
s1X Tolding blades are carried out so many times that at least
five folding bends and at least six folding portions are
formed.

The folding bends may also be referred to as folding edges
and folds, respectively, and/or may be configured as folding
edges and folds, respectively. Due to a relatively thick airbag
material and the two-ply configuration during folding of the
airbag, respectively, folding edges are not necessarily rec-
ognizable as such.




US 10,549,712 B2

S

Of preference, prior to carrying out step c¢), the folding
portions of the first airbag portion are turned over in the
direction of the transverse axis such that the first folding
portion rests on the center strip, wherein preferably the
folding blades are additionally removed. In other words, 1t 1s
provided that prior to carrying out step c¢) the zigzag folds
whose openings extend substantially perpendicularly to the
support surface are folded over such that the openings of the
zigzag folds extend substantially in parallel to the support
surface. For this, the first folding portion rests on the center
strip, especially on the non-laid and, resp., non-folded center
strip. The folding blades may be removed prior to turning
over the folding portions and/or after turning over the
folding portions.

Preferably the folding portions and/or the folding bends
are held together after turning over in the direction of the
transverse axis by means of clips or similar fixing means.

Preferably, the folding portions of the upper airbag por-
tion and the folding portions of the lower airbag portion are
turned over 1n the direction of the transverse axis such that
cach of the first folding portions rests on the center strip and
preferably covers a/the inflator which 1s/was placed 1n a/the
clearance formed by the front airbag layer and the rear
airbag layer. In other words, both the folding portions of the
upper airbag portion and the folding portions of the lower
airbag portion are turned over 1n the direction of the trans-
verse axis, with an inflator and/or an airbag fixture being
covered by the upper and lower airbag portions. By covering
in this context no direct resting on the inflator 1s to be
understood. Above the inflator especially an upper airbag
layer of the center strip 1s provided. Hence covering 1s to be
understood as covering of the front airbag layer which 1s
arranged 1n the area of the inflator and/or the airbag fixture.

In step b) both the upper airbag portion and the lower
airbag portion are folded, especially zigzag folded. It is
possible that first the upper airbag portion and then the lower
airbag portion 1s folded. A reverse order 1s 1imaginable as
well. Immediately before carrying out step c¢) possibly
provided clips and/or fasteners have to be removed.

In total 1t 1s resulting that the upper airbag portion and the
lower airbag portion may be configured to be axially sym-
metrical to the transverse axis of the airbag.

In step c¢) a left-hand and/or a rnight-hand lateral airbag
portion, especially a 3 o’clock position portion and/or a 9
o’clock position portion of the airbag 1s/are furled starting
from a lateral edge of the airbag, especially with the aid of
a roll blade, 1n the direction of the longitudinal axis of the
airbag, wherein preferably a/the inflator which 1s/was placed
in a/the clearance formed by the front airbag layer and the
rear airbag layer 1s not covered, at least 1n portions, by the
left-hand and/or the right-hand lateral airbag portion.

In other words, the inflator at least in portions remains
free from the left-hand and/or the right-hand lateral airbag
portion.

Preferably, first the right-hand lateral airbag portion and
then the left-hand lateral airbag portion will be furled. An
order of proceeding deviating herefrom 1s possible, too.

Furling of the left-hand lateral airbag portion and/or the
right-hand lateral airbag portion may be performed espe-
cially by means of a roll blade. This again 1s a ruler-type
clement which, starting from a lateral edge of the airbag for
turling the left-hand and/or the rnight-hand lateral airbag
portion, remains inside the furled airbag portion until a final
position 1s reached.

The right-hand lateral airbag portion end/or the left-hand
lateral airbag portion comprise(s) portions of the folded
upper airbag portion and of the folded lower airbag portion.
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After carrying out step ¢), folding of an airbag sheath can
be performed 1n a step d). For this purpose, the airbag sheath
may be put around the folded airbag, for example.

The folded airbag may be positioned 1n a module casing.
This 1s preferably effectuated along with a/the airbag sheath.

Within the scope of another aspect, the invention 1s based
on the idea to state an airbag that was folded following an
alore-mentioned method according to the imvention. There
are resulting advantages similar to those explained already
in connection with the atore-mentioned method according to
the 1nvention.

Another independent aspect of the invention relates to a
folded airbag, especially for a driver airbag module, com-
prising a front airbag layer that i1s connected at least in
portions to a rear airbag layer.

In accordance with the invention, the folded airbag
includes an upper airbag portion, a lower airbag portion, a
left-hand lateral airbag portion and a right-hand lateral
airbag portion, each of the upper airbag portion and the
lower airbag portion being folded, especially zigzag folded,
and each of the left-hand lateral airbag portion and the
right-hand lateral airbag portion being furled toward the
middle of the airbag. Concerning the terms ‘“upper”,
“lower”, “left-hand lateral” and “right-hand lateral”, the
foregoing explanations are referred to.

Preferably the upper airbag portion and the lower airbag
portion are folded, especially zigzag folded, such that a first
folding portion of each of the upper airbag portion and the
lower airbag portion rests on a center strip of the front airbag
layer so that an inflator placed or adapted to be placed within
a clearance formed by the front airbag layer and the rear
airbag layer 1s covered at least in portions by the upper
airbag portion and/or the lower airbag portion. In this
respect, advantages similar to those stated already 1n con-
nection with the methods according to the mmvention are
resulting.

It 1s further possible that an/the inflator placed or adapted
to be placed within a/the clearance formed by the front
airbag layer and the rear airbag layer 1s not covered at least
in portions, preferably completely, by the left-hand and/or
the right-hand lateral airbag portion. In other words, the
inflator 1s free of the left-hand and/or right-hand lateral
airbag portion at least in portions and preferably completely.
In this context, covering 1s equally intended to mean that the
material of each of the mentioned airbag portions does not
rest directly on the inflator but on the front airbag layer being
formed above the inflator.

Another independent aspect of the invention relates to an
airbag module, especially for arrangement 1n a steering
wheel, comprising an airbag according to the invention
and/or an airbag that was folded following a method accord-
ing to the mnvention. The airbag module further comprises an
inflator for inflating the airbag.

There are resulting advantages similar to those already
stated 1 connection with the method according to the
invention for folding an airbag and/or 1n connection with the
airbag folded according to the invention.

Another independent aspect of the mvention relates to a
vehicle safety system, especially a driver airbag module,
comprising an airbag folded according to the invention
and/or comprising an airbag folded following a method
according to the ivention and/or comprising an airbag
module according to the invention. The vehicle safety sys-
tem 1ncludes at least one sensor unit for detecting data as
well as an electronic decision-making unit which 1s suited,
incorporating the data detected by the sensor unit, for
defining the presence of a trigger case for the airbag module
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and/or for transmitting a trigger signal to the airbag module.
There are resulting advantages similar to those already
stated 1 connection with the method according to the
invention for folding an airbag and/or with the airbag
module according to the mmvention.

BRIEF DESCRIPTION OF THE DRAWINGS

Hereinafter the mvention shall be illustrated by way of
embodiments with reference to the enclosed schematic
drawings, in which:

FIG. 1 shows an airbag spread on a support surface;

FIGS. 2 to 5d show individual steps of the method
according to the mvention for folding an airbag; and

FIG. 6 shows a folded airbag.

DESCRIPTION

Hereinafter the same reference numerals are used for
equal and equally acting parts.

In FIG. 1 an airbag 10 1s shown 1n a state spread on a
support surtace 15. The support surface 15 1s the surface of
a working table or a desk, for example.

The airbag 10 includes a front airbag layer 11 and a rear
airbag layer 12. The rear airbag layer 12 1s not visible 1n the
representation as it rests on the support surface 15. The front
airbag layer 11 1s visible which 1s connected, especially
stitched and/or welded, at least 1n portions to the rear airbag
layer 12. When flatly spreading the airbag 10 onto the
support surface 15, care has to be taken that no forces are
applied to the seams 1ntended to tear in the inflated state of
the airbag 10 during the subsequent method steps.

The representation of FIG. 1 corresponds to the viewing
direction of a person folding the airbag 10 lying 1n front of
her/him. A longitudinal axis L and a transverse axis Q are
visible. The airbag 10 may be divided into an upper airbag,
portion 20, a lower airbag portion 21, a left-hand lateral
airbag portion 30 and a right-hand lateral airbag portion 31.
The given 3, 6, 9 and 12 o’clock positions of the airbag 10
are defined with respect to the orientation of the airbag
normally mounted and inflated in the steering wheel and the
vehicle, respectively. The longitudinal axis L extends
through the 6 o’clock position and through the 12 o’clock
position. The transverse axis (Q, on the other hand, extends
through the 3 o’clock position and through the 9 o’clock
position of the airbag 10. The longitudinal axis L and the
transverse axis (Q are substantially perpendicular to each
other.

A tether device 13 1s indicated which especially comprises
at least one restraint and/or at least one tether strap and/or at
least one tether seam. The tether device 13 1s positioned so
that 1t extends 1n parallel to the longitudinal axis L.

In a clearance formed by the front airbag layer 11 and the
rear airbag layer 12 an inflator (not shown) 1s already
provided. The latter 1s preferably centrally placed. The
middle M of the airbag 10 1s evident by way of a circular
secam. When positioning the inflator and an airbag fixture
care has to be taken that the tether device 13 will not be
impaired by the inflator or by an airbag fixture.

A gas discharge device may be configured at the 12
o’clock position of the airbag 10 and, respectively, extend-
ing from the middle M to the 12 o’clock position of the
airbag 10. The gas discharge device may be a so called
self-adapting vent and/or flap vent for example.

After having spread the airbag 10 flatly onto the support
surface 15, 1n a step b) the upper airbag portion 20 and the
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lower airbag portion 21 are zigzag folded 1n the direction of
the transverse axis (Q of the airbag 10.

As 1s illustrated i FIG. 2, a first folding blade 40 1is
aligned substantially in parallel to the transverse axis Q. The
first folding blade 40 1s put substantially perpendicularly
onto the front airbag layer 11. Hence a lateral edge 50 of a
center strip 31 extending 1n parallel to the transverse axis O
1s formed. The center strip 51 1s non-laid, especially non-
folded.

The first folding blade 40 1s a ruler-type aid. The length
LK of the first folding blade 40 1s longer than the width B
of the airbag 10. The first folding blade 40 may be inserted
in holding fixtures 49 arranged on the right side and on the
left side of the airbag 10.

In a further method step, the upper airbag portion 20,
especially the portion of the airbag 10 composing the 12
o’clock position, 1s folded in the direction of the first folding
blade 40 so that the front airbag layer 11 1s laid over the first
folding blade 40 and at least one surface portion of the rear
airbag layer 12 1s aligned substantially perpendicularly to
the support surface 15.

In FIG. 3 the airbag 10 1s shown 1n a viewing direction
from the 12 o’clock position. It 1s evident that the airbag 10
includes an airbag sheath 18. The latter initially 1s not folded
and rather will stay resting on the support surface 15. As can
be inferred from FIG. 3, the folding operation 1s carried out
by a total of six folding blades, 1.e. the first folding blade 40,
the second folding blade 41, the third folding blade 42, the
fourth folding blade 43, the fifth folding blade 44 and the
sixth folding blade 45. Above and, resp., beneath the foldin
blades folding bends are formed (ci. FIG. 45 1n this context).
Said folding bends interconnect the individual folding por-
tions. The zigzag folding operation 1n connection with the
upper airbag portion 20 1s carried out with the lower airbag
portion 21 as well.

FIG. 4a 1llustrates that both the upper airbag portion 20
and the lower airbag portion 21 are folded, especially zigzag
folded, in the direction of the transverse axis Q of the airbag
10. It 1s shown 1n FIG. 3 that the openings of the foldings are
configured perpendicularly to the support surface 15,
wherein a folding consists of one folding bend and two
tolding portions. According to FIG. 4a, the folding portions
are turned over 1n the direction of the transverse axis Q so
that each of the first folding portions rests on the center strip
51. The folding blades 40-45 have already been removed 1n
this process step.

In FIG. 4b depicting a sectional view according to the
arrows shown 1n FI1G. 4a, the upper airbag portion 20 and the
lower airbag portion 21 are shown in the folded state. In the
clearance 55 formed by the front airbag layer 11 and the rear
airbag layer 12 an airbag inflator 60 1s placed. Equally, the
center strip 51 which 1s not folded or, resp., 1s unfolded 1s
visible. The center strip 51 1s constituted by the two lateral
edges 50 on each of which folding blades stood upright 1n
the previous method steps. The upper airbag portion 20
includes a first folding bend 22, a second folding bend 23,
a third folding bend 24, a fourth folding bend 25 and a sixth
folding bend 26.

There are equally evident the first folding portion 71, the
second folding portion 72, the third folding portion 73, the
fourth folding portion 74, the fifth folding portion 75 as well
as the sixth folding portion 76. The folding portions 71-76
are interconnected by the folding bends 22-26. In total five
folding bends 22-26 as well as six folding portions 71-76 are
formed by six folding blades 40-45. The openings 77 of the
foldings are configured to be parallel to the support surface
15 according to the representation of FIG. 4b.
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The lower airbag portion 21, too, includes five folding
bends 22-26 as well as the folding portions 71-76. Also in

this respect 1t 1s true that the openings 77 of the folds are
configured to be parallel to the support surface 15. The
respective first folding portions 71 of the upper airbag
portion 20 as well as of the lower airbag portion 21 are
turned over in the direction of the transverse axis (Q such that
they rest on the center strip 51. The mflator 60 1s covered by
the respective first folding portions 71, wherein this pertains
especially to the portion of the front airbag layer 11 which
1s formed above the inflator 60.

FI1G. 5a illustrates a sub-step of step ¢). Accordingly, the
right-hand lateral airbag portion 31, especially the 3 o’clock
position portion of the airbag 10, 1s furled starting from the
lateral edge 14 of the airbag 10 by means of a roll blade 65
especially i the form of a ruler in the direction of the
longitudinal axis L of the airbag 10.

It 1s shown 1n FIG. 55b that the night-hand lateral airbag
portion 31 1s not completely furled. Rather, the inflator 60 1s
not covered by the right-hand lateral airbag portion 31 at
least 1n portions. In other words, the 1nflator 60, especially
the portion of the front airbag layer 11 and, resp., the
portions of the upper airbag portion 20 as well as of the
lower airbag portion 21 arranged above the inflator 60,
remain free from the right-hand lateral airbag portion 31.

As 1s 1llustrated 1n FIG. 5¢, also the left-hand lateral
airbag portion 30 1s furled in the direction of the longitudinal
axis L of the airbag 10 as in the manner shown in FIGS. 5a
and 3b. The mflator 60, especially the portion of the front
airbag layer 11 arranged above the inflator 60 and, resp., the
portions of the upper airbag portion 20 and of the lower
airbag portion 21 arranged above the inflator 60, remain
free, at least 1n portions, from the left-hand lateral airbag
portion 30.

FI1G. 5d illustrates the furled state of the left-hand lateral
airbag portion 30 and of the right-hand lateral airbag portion
31.

FIG. 6 shows a folded airbag 100. Each of the upper
airbag portion 20 and the lower airbag portion 21 1s zigzag
folded. The left-hand lateral airbag portion 30 and the
right-hand lateral airbag portion 31 are furled toward the
middle and, resp., toward the longitudinal axis L of the
airbag 10. The folded airbag 100 1s provided within a
module casing 110. The folded airbag 100 requires relatively
little space. It 1s additionally characterized by a directed
inflating behavior.

LIST OF REFERENCE NUMERALS

10 airbag

11 front airbag layer
12 rear airbag layer

13 tether device

14 lateral edge

16 support surface

18 airbag sheath

20 upper airbag portion

21 lower airbag portion
22 first folding bend

23 second folding bend

24 third folding bend

25 fourth folding bend

26 fifth folding bend

30 left-hand lateral airbag portion

31 night-hand lateral airbag portion
40 first folding blade

41 second folding blade
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42 third folding blade
43 fourth folding blade
44 fifth folding blade
45 sixth folding blade
49 holding fixture
50 lateral edge
51 center strip
55 clearance
60 inflator
65 roll blade
71 first folding portion
72 second folding portion
73 third folding portion
74 fourth folding portion
75 fitth folding portion
76 sixth folding portion
77 opening of folding
100 folded airbag
110 module casing
B width of airbag
L longitudinal axis
LK length of folding blade
M middle of airbag
Q transverse axis
The mmvention claimed 1s:
1. A method of folding a driver airbag (10) including a
front airbag layer (11) connected at least in portions to a rear
airbag layer (12), the method comprising:
a) flatly spreading the airbag (10) onto a support surface
(15) so that the front airbag layer (11) comes to rest on
the rear airbag layer (12),

b) zigzag folding, each of an upper airbag portion (20) and
a lower airbag portion (21) multiple times in the
direction of a transverse axis (QQ) of the airbag (10), and

¢) furling each of a left-hand lateral airbag portion (30)

and a night-hand lateral airbag portion (31) i1n the
direction of a longitudinal axis (L) of the airbag (10).

2. The method according to claim 1, wherein the longi-
tudinal axis (L) and the transverse axis ((Q) extend substan-
tially perpendicularly to each other, and/or wherein the
longitudinal axis (L) extends through a 6 o’clock position
and a 12 o’clock position of the airbag (10), and/or wherein
the transverse axis ((QQ) extends through a 3 o’clock position
and a 9 o’clock position of the airbag (10), and wherein the
airbag (10) includes at least one gas discharge device at the
12 o’clock position of the airbag (10) or extending from the
middle (M) to the 12 o’clock position of the airbag (10), and
wherein a tether device (13) 1s positioned so that it extends
on the longitudinal axis (L) or substantially 1n parallel to the
longitudinal axis (L), and wherein prior to step a) at least one
of an inflator (60) and an airbag fixture i1s placed 1n a
clearance (55) formed by the front airbag layer (11) and the
rear airbag layer (12), and wherein between the upper airbag
portion (20) and the lower airbag portion (21) a non-folded
center strip (51) 1s formed and extends on the transverse axis
(QQ) or 1n parallel to the transverse axis (Q).

3. The method according to claim 2, wherein the tether
device (13) comprises at least one of a restraint, a tether
strap, and a tether seam.

4. The method according to claim 2, wherein 1n step b)
comprises the following for zigzag folding each of the lower
airbag portion (21) and the upper airbag portion (20):

aligning a first folding blade (40) substantially 1n parallel

to the transverse axis ((Q) and put substantially perpen-
dicularly onto the front airbag layer (11) so that a lateral
edge (350) of the center strip (51) 1s formed, wherein
subsequently the airbag portion (20, 21) 1s folded 1n the
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direction of the first folding blade (40) so that the front
airbag layer (11) 1s laid over the first folding blade (40)
and at least one surface portion of the rear airbag layer
(12) 1s aligned substantially perpendicularly to the
support surface (15), and wherein a second folding
blade (41) 1s put against the surface portion of the rear
airbag layer (12) and subsequently the airbag portion
(20, 21) 1s laid over the second folding blade (41) so
that between the first folding blade (40) and the second
folding blade (41) a first folding portion (71) 1s formed
and above the second folding blade (41) a first folding
bend (22) 1s formed and adjacent to the first folding
bend (22) a second folding portion (72) 1s formed, and
wherein a third folding blade (42) 1s put against the
second folding portion (72) and subsequently the airbag,
portion (20, 21) 1s folded 1n the direction of the third
folding blade (42) so that the front airbag layer (11) 1s
laid over the third folding blade (42) and at least one
surface portion of the rear airbag layer (12) 1s aligned
substantially perpendicularly to the support surface
(15) and subsequently a fourth folding blade (43) 1s put
against the surface portion of the rear airbag layer (12)
and subsequently the airbag portion (20, 21) 1s laid over

the fourth folding blade (43) so that beneath the third
folding blade (42) a second folding bend (23) 1s formed
and between the third folding blade (42) and the fourth
folding blade (43) a third folding portion (73) 1s formed
and above the fourth folding blade (43) a third folding
bend (24) 1s formed and adjacent to the third folding
bend (24) a fourth folding portion (74) 1s formed, and
wherein the steps for zigzag folding are carried out by
at least six folding blades (40, 41, 42, 43, 44, 45) so
many times that at least five folding bends (22, 23, 24,
235, 26) and at least six folding portions (71, 72, 73, 74,
75, 76) are formed, and wherein prior to carrying out
step ¢) the folding portions (71, 72, 73, 74, 75, 76) are
turned over 1n the direction of the transverse axis (Q)
such that the first folding portion (71) rests on the
center strip (51), wherein the folding blades (40, 41, 42,
43, 44, 45) are moreover removed, and wherein the
folding portions (71, 72, 73, 74, 75, 76) of the upper
airbag portion (20) and the folding portions (71, 72, 73,
74, 75, 76) of the lower airbag portion (21) are turned
over 1n the direction of the transverse axis ((Q) such that
the respective first folding portions (71) rest on the
center strip (531) and cover the inflator (60) i the
clearance (55) formed by the front airbag layer (11) and
the rear airbag layer (12), and wherein in step ¢) the
left-hand lateral airbag portion (30) and the right-hand
lateral airbag portion (31) are furled 1n the direction of
the longitudinal axis (L) of the airbag (10) starting from
a lateral edge (14), wherein at least portions of the
inflator (60) are not covered by the left-hand (30) or the
right-hand lateral airbag portion (31).
5. The method according to claim 4, wherein the left-hand
lateral airbag portion (30) and the right-hand lateral airbag

portion (31) are furled 1n the direction of the longitudinal
axis (L) by means of a roll blade (65).
6. An awrbag (100) folded according to the method of

claim 1.
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7. An airbag module for being arranged within a steering
wheel, comprising an airbag (10) folded following a method

according to claim 1 and an inflator for intlating the airbag
(10).

8. A vehicle safety system comprising an airbag (10)
folded following a method according to claim 1 and at least
one sensor unit for detecting data as well as an electronic
decision-making unit which 1s suited to incorporate the data
detected by the sensor unit to define the presence of a trigger
case for the airbag module and for transmitting a trigger
signal to the airbag module.

9. A folded airbag (100) comprising a front airbag layer
(11) which 1s connected at least 1n portions to a rear airbag
layer (12), an upper airbag portion (20), a lower airbag
portion (21), a left-hand lateral airbag portion (30) and a
right-hand lateral airbag portion (31), each of the upper
airbag portion (20) and the lower airbag portion (21) being
zigzag folded multiple times, and each of the left-hand
lateral airbag portion (30) and the right-hand lateral airbag
portion (31) being rolled in the direction of the middle (M)
of the airbag (100), wherein neither the left-hand lateral
airbag portion (30) nor the right-hand lateral airbag portion
(31) 1s folded 1n the direction of the middle (M) of the airbag
(100).

10. The airbag (100) according to claim 9, wherein the
upper airbag portion (20) and the lower airbag portion (21)
are folded so that a first folding portion (71) of each of the
upper airbag portion (20) and of the lower airbag portion
(21) rests on a center strip (51) of the front airbag layer (11)
such that an mflator (60) positioned within a clearance (55)
formed by the front airbag layer (11) and the rear airbag
layer (12) 1s covered at least 1n portions by at least one of the
upper airbag portion (20) and the lower airbag portion (21).

11. The airbag (100) according to claim 10, wherein the
inflator (60) 1s not covered by the left-hand lateral airbag
portion (30) or the right-hand lateral airbag portion (31).

12. An airbag module for being arranged within a steering
wheel, comprising the folded airbag (100) according to
claim 7 and an inflator for inflating the airbag (100).

13. A vehicle safety system comprising an airbag module
comprising a folded airbag (100) according to claim 7 and
at least one sensor unit for detecting data as well as an
clectronic decision-making unit which 1s suited to 1corpo-
rate the data detected by the sensor unit to define the
presence of a trigger case for the airbag module and for
transmitting a trigger signal to the airbag module.

14. The method according to claim 4, wherein neither the
upper airbag portion (20) nor the lower airbag portion (21)
1s rolled in the direction of the transverse axis (Q) of the
airbag (10).

15. The method according to claim 4, wherein neither the
left-hand lateral airbag portion (30) nor the right-hand lateral
airbag portion (31) 1s folded 1n the direction of the longitu-
dinal axis (L) of the airbag (10).

16. The airbag (100) according to claim 9, wherein neither
the upper airbag portion (20) nor the lower airbag portion
(21) 1s rolled 1n the direction of the middle (M) of the airbag
(100).
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